S04 ----------------------------------------------------------------------------------------------------------------Figure S1. 6 Li NMR spectra of [ 6 Li]2a (0.10 M) in toluene from -80 o C to +25 o C. S04 Figure S2. 6 Li NMR spectra of [ 6 Li]2b (0.10 M) in toluene from -80 o C to +25 o C. S04 Figure S3. 6 Li NMR spectra of [ 6 Li]3a (0.10 M) in toluene from -80 o C to +25 o C. S05 Figure S4. 6 Li NMR spectra of [ 6 Li]3b (0.10 M) in toluene from -80 o C to +25 o C. S05 Figure S5. 6 Li NMR spectra of 1:1 [ 6 Li]2a (0.050 M) and [ 6 Li]2b (0.050 M) in toluene from -80 o C to +60 o C. S06 Figure S6. 6 Li NMR spectra of 1:1 [ 6 Li]2a (0.050 M) and [ 6 Li]2b (0.050 M) in THF (6.0 M) and toluene cosolvent from -100 o C to +40 o C. S07 Figure S7. 6 Li NMR spectra of 1:1 [ 6 Li]2a (0.050 M) and [ 6 Li]2b (0.050 M) in pyridine (1.2 M) and toluene cosolvent from -100 o C to +40 o C. S08 Figure S8. 6 Li NMR spectra for 0.10 M solutions of [ 6 Li]2a and [ 6 Li]2b in toluene with varying X 2a at +60 o C. S09 Figure S9. 6 Li NMR spectra for 0.10 M solutions of [ 6 Li]3a and [ 6 Li]3b in toluene with varying X 3b at +80 o C. S10 Figure S10. Job plot of [ 6 Li]2a/[ 6 Li]2b. Relative integrals measured at +60 o C are plotted vs measured mole fraction of [ 6 Li]2a. S11 Figure S11. Job plot of [ 6 Li]3a/[ 6 Li]3b. Relative integrals at +80 o C are plotted vs measured mole fraction of [ 6 Li]3b. S11 Figure S12. 6 Li NMR spectrum of 12b at -80 o C. S12
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. 6 Li NMR spectra for 0.10 M solutions of [ 6 Li]2a and [ 6 Li]2b in toluene with varying X 2a at +60 o C. S09 Figure S9 . 6 Li NMR spectra for 0.10 M solutions of [ 6 Li]3a and [ 6 Li]3b in toluene with varying X 3b at +80 o C. S10 Figure S10 . S12 . 6 Li NMR spectrum of 12b at -80 o C. S12 Figure S13 . 15 N NMR spectrum of 12b at -80 o C. S12 Figure S14 . 6 Li NMR spectra for 0.10 M solutions of [ 6 Li]12a and [ 6 Li]12b in toluene with varying X 12b . S13 Figure S15 . Job plot of [ 6 Li]12a/[ 6 Li]12b in toluene. Relative integrals measured at -30 o C are plotted vs measured mole fraction of [ 6 Li]12b. S14
Part 2: X-Ray Characterization S15 ------------------------------------------------------------------------------------------------------------ ----- Figure S16 . X-ray crystal structure of 2b. S15 . Relative free energies of 7a, 7b and 13a, 13b. S16 Table S1 . Optimized geometries, coordinates, and energies for observed tetramer 7b. S17 Table S2 . Optimized geometries, coordinates, and energies for unobserved tetramer 9b. S19 Table S3 . Optimized geometries, coordinates, and energies for unsubstituted tetramer 13a. S21 Table S4 . Optimized geometries, coordinates, and energies for unsubstituted tetramer 13b. S22 Figure S1 . 6 Li NMR spectra of [ 6 Li]2a (0.10 M) in toluene showing coalescence with increasing temperature and evidence of structural asymmetry of the homoaggregate at low temperature.
Part 3: DFT Computations

S4
Part 1: NMR Spectroscopic Studies --------------------------------------------------------------------------------------------------------------
Figure S2
. 6 Li NMR spectra of [ 6 Li]2b (0.10 M) in toluene showing coalescence with increasing temperature and evidence of structural asymmetry of the homoaggregate at low temperature. Figure S3 . 6 Li NMR spectra of [ 6 Li]3a (0.10 M) in toluene showing coalescence with increasing temperature and evidence of structural asymmetry of the homoaggregate at low temperature. Figure S4 . 6 Li NMR spectra of [ 6 Li]3b (0.10 M) in toluene showing coalescence with increasing temperature and evidence of structural asymmetry of the homoaggregate at low temperature. Relative Integration 12a 12c 12b S15
Part 2: X-Ray Characterization -------------------------------------------------------------------------------------------------------------------
Figure S16. X-ray crystal structure of 2b. Crystal data: C 52 H 72 Li 4 N 4 O 4 , FW 844.90, Monoclinic, Space group P2(1), a = 10.6188(7) Å, b = 21.6666(15) Å, c = 21.4263(13) Å, V = 4951.4(6) Å 3 , F(000) = 1824, Z = 4, T = 223(2) K, " = 0.070 mm -1 , D calc = 1.133 Mg/m 3 , Crystal size 0.50 x 0.25 x 0.03 mm 3 , # = 0.95 to 23.25 o , 1222 parameters, GOF = 1.051, wR(F 2 ) = 0.0738, R 1 = 0.0339 [6463 data with I > 2 $(I).
S16 Table S1 . Crystal data and structure refinement for lithium enolate 2b.
Identification code 2b
Empirical formula C52 H72 Li4 N4 O4 (2) 41 (1) Li (2) 6724 (5) 9942 (3) 5067 (2) 40 (1) Li (3) 5821 (4) 9541 (3) 6051 (2) 38 (1) Li (4) 7494 (5) 8932 (3) 5583 (2) 42 (1) O (1) 5867 (2) 8668 (1) 5883 (1) 38 (1) O (2) 6915 (2) 9121 (1) 4739 (1) 40 (1) O (3) 8288 (2) 5929 (1) 37 (1) C(4) 4880 (3) 7893 (2) 6509 (2) 43 (1) C (5) 5962 (4) 7605 (2) 6761(2) 62 (1) C (6) 5950 (5) 7201 (2) 7256 (2) 82 (1) C (7) 4820 (6) 7092 (2) 7517(2) 81 (2) C (8) 3762 (5) 7385 (2) 7292 (2) (2) 4828 (2) 52 (1) C (14) 7837 (3) 9652 (2) 3905 (2) 46 (1) C (15) 9229 (3) 9513 (2) 4100(2) 69(1) S18 C(16) 6971 (3) 9129 (2) 4096 (2) 38 (1) C (17) 7363 (3) 8511 (2) 3851 (2) 44 (1) C (18) 8114 (4) 8110 (2) 4217 (2) 61 (1) C (19) 8415 (4) 7540 (2) 3998 (2) 76 (1) C (20) 7964 (5) 7346 (2) 3414 (2) 77 (1) C (21) 7228 (4) 7742 (2) 3036 (2) 71 (1) C (22) 6938 (3) 8314 (2) 3252 (2) 57 (1) C (23) 6291 (3) 10484 (2) 3804 (2) 56 (1) C (24) 6143 (4) 11123 (2) 4054 (2) 69 (1) C (25) 7490 (4) 11312 (2) 4277 (2) 72 (1) C (26) 8299 (3) 10748 (2) 4181 (2) 60 (1) C (27) 4161(3) 10503 (2) 6032 (2) 38 (1) C (28) 5049 (3) 11016 (2) 5893 (2) 48 (1) C (29) 3834 (3) 10102 (2) 5443 (2) 38 (1) C (30) 3086 (3) 10453 (2) 4907 (2) 41 (1) C (31) 3183 (3) 10275 (2) 4299 (2) 59 (1) C (32) 2512 (4) 10566 (3) 3798 (2) 79 (1) C (33) 1732 (4) 11052 (2) 3897 (3) 78 (1) C ( (5) C(50) 9501 (10) 7955 (6) 6779 (10) 112 (6) C(51) 9932(11) 7863(5) 6177 (7) 82(4) S19 C(52) 10345(10) 8507(5) 6053 (7) 77 (3) C(49A) 9080(30) 8439 (12) 6609 (12) 62 (5) C(50A) 9091 (16) 7795 (5) 6344 (8) 75 (5) C(51A) 10131(9) 7864(4) 5859 (7) 57 (3) C(52A) 10392 (8) 8539 (4) 5802 (6) 43 (3) Li (1') 2559 (5) 9533 (3) 909 (3) 43 (1) Li (2') 572 (5) 8924 (3) 846 (2) 42 (1) Li(3') 1766 (5) 9062 (3) -135 (3) 44 (1) Li(4') 587 (4) 9943 (3) 272 (2) 40 (1) O(1') 2274 (2) 9895 (1) 54 (1) 41 (1) O(2') 913 (2) 9778 (1) 1155 (1) 42 (1) O(3') 2252 (2) 8702 (1) 689 (1) 41 (1) O(4') -64 (2) 9132 (1) 3 (1) 39 (1) N(1') 4325 (2) 10038 (1) 1016 (1) 48(1) N(2') -344 (2) 8717 (1) 1659 (1) 44(1) N(3') 2606 (2) 8261 (1) -513(1) 45 (1) N(4') -877 (3) 10345 (1) -293 (1) 49 (1) C(1') 4407 (3) 10246 (2) 357 (2) 45 (1) C (2' (1) C(20') -506 (5) 11584 (2) 2358 (2) 77 (1) C(21') -1390 (5) 11135 (3) 2409 (2) 82 (1) C(22') -1219(4) 10571 (2) 2165 (2) 69 (1) C(23') -61 (3) 8145 (2) 2014 (2) 58 (1) C(24') -780(4) 7665 (2) 1617 (2) 72 (1) C(25') -1993(4) 7992 (2) 1353 (2) 68 (1) C(26') -1718 (3) 8665 (2) 1465 (2) 58 (1) C(27') 3222 (3) 7957 (2) 51 (2) 45 (1) C(28') 4593 (3) 8152 (2) 215 (2) 59 (1) C(29') 2425 (3) 8081 (2) 607 (2) 41 (1) C(30') 2970 (3) 7753 (2) 1198 (2) 42 (1) C(31') 3571 (3) 8072 (2) 1694 (2) 55 (1) C(32') 4057(4) 7776 (2) 2233 (2) 67 (1) C(33') 3942 (4) 7156 (3) 2290 (2) 73 (1) C(34') 3353(4) 6829 (2) 1803 (2) 79 (1) C(35') 2874(4) 7131 (2) 1263 (2) 63 (1) C(36') 1496(4) 7910(2) -793 (2) 64 (1) C(37') 1209(4) 8154(2) -1449 (2) 
